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© Agglomerated abrasive device particularly for tumbling and the like, and manufacturing process. 

© Agglomerated abrasive device particularly for 4 
tumbling and the like, whose peculiarity consists of / 
the fact that it comprises an element which has a 
preset geometric shape. The element comprises 
powdery abrasive means and granular abrasive 
means embedded in binding means. 
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The present invention relates to an agglomer- 
ated abrasive device particularly for tumbling and 
the like and to a manufacturing process. 

The mass tumbling of surfaces, which consists 
in deburring, polishing and honing surfaces which 
are usually but not necessarily metallic, usually 
uses abrasive grains in which the parts to be 
processed are immersed; the parts are moved in- 
side appropriate machines. 

The friction due to the relative movement be- 
tween the parts to be processed and the abrasive 
grains causes deburring, polishing and honing, ac- 
cording to the type of abrasive used, possibly with 
the addition of appropriate chemical additives. 

It is evident that the geometric configuration 
and the grain size of the abrasive grains used, as 
well as their physical nature, are fundamentally 
important. 

Up to a few decades ago, natural abrasives, i.e. 
rocks and natural minerals of various kinds, appro- 
priately granulated so as to obtain small pebbles, 
were used almost exclusively. By choosing the 
types of rock and mineral, abrasives having dif- 
ferent hardnesses were obtained for the different 
types of processing to be performed and therefore 
so as to have a wide range of abrasives available. 

The greatest problem of these abrasives is 
linked to the enormous difficulty in obtaining gran- 
ules of uniform and constant shape, whereas gran- 
ule size could always be made uniform by using 
screens of different mesh to select the granules. 
The non-uniformity of the shapes caused, as a 
secondary problem, the possibility of the jamming 
of granules inside blind holes, in addition to the 
possibility, due to the shape of the granules, of the 
lack of processing on particularly narrow-angled 
recesses. 

Another problem is related to the hardness of 
the granules, which usually had a relatively high 
lower hardness limit, preventing their efficient use 
in the case of relatively soft and elastic materials to 
be treated, which caused the well-known effect of 
surface pitting. 

A marked improvement has been obtained with 
so-called synthetic abrasives, wherein abrasive 
powders, such as pulverized pumice, corundum, 
silica and the like, are mixed with a binder, forming 
a mixture which can be given a preset and con- 
stant shape, such as cones, pyramids, triangular 
prisms and the like, subsequently curing said bind- 
er so as to produce preformed abrasive granules of 
substantially constant quality and shape. 

Two types of preformed abrasive have become 
commercially popular: ceramic-binder preformed 
abrasives and plastic- binder preformed abrasives. 

Ceramic-binder preformed abrasives are ob- 
tained by mixing the abrasive powder with a ce- 
ramic paste, thus obtaining a mixture which can be 



formed easily. Usually, this mixture is extruded 
through dies of appropriate shape and size, i.e. for 
example triangular, star-shaped, cylindrical and the 
like, cut into segments of appropriate length and 

5 then baked in kilns at high temperature, i.e. ap- 
proximately 1300° Celsius. The finished granules 
are very hard, have a precise and constant shape 
and have characteristics similar to natural abra- 
sives, although the abrasive powder is dispersed 

io within the entire mass of the granule. 

Plastic-binder preformed abrasives are pro- 
duced by mixing the abrasive powder with a syn- 
thetic resin which is poured into molds after mixing. 
Due to either the temperature or appropriate cata- 

75 lysts, the resinoid binder is made to cure, obtaining 
granules which have substantially constant shape 
and dimensions and have a specific hardness 
which is lower than that of granules with ceramic 
binder. 

20 Despite the considerable commercial success 

obtained, even these granules are not free from 
more or less severe problems. For example, the 
high cost of the synthetic materials causes a rela- 
tively significant cost of plastic-binder preformed 

25 elements. 

The aim of the present invention is to eliminate 
or substantially reduce the problems described 
above in known types by providing an agglomer- 
ated abrasive device particularly for tumbling and 

30 the like which allows considerable cost savings with 
respect to so-called plastic-binder preformed ele- 
ments. 

Within the scope of the above aim, an object of 
the present invention is to provide an agglomerated 
35 abrasive device which eliminates the problems re- 
lated to the shape of natural abrasive granules. 

Another object of the present invention is to 
provide an agglomerated abrasive device whose 
hardness is intermediate between ceramic-binder 
40 and plastic-binder preformed elements. 

Not least object of the present invention is to 
provide an agglomerated abrasive device which is 
relatively easy to manufacture and at competitive 
costs. 

45 This aim, these objects and others which will 

become apparent hereinafter are achieved by an 
agglomerated abrasive device particularly for tum- 
bling and the like, characterized in that it comprises 
an element which has a preset geometrical shape, 

so said element comprising powdery abrasive means 
and granular abrasive means embedded in binding 
means. 

Further characteristics and advantages of the 
invention will become apparent from the descrip- 
55 tion of a preferred but not exclusive embodiment of 
an agglomerated abrasive device particularly for 
tumbling and the like according to the invention, 
illustrated only by way of non-limitative example in 
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the accompanying drawings, wherein: 

figure 1 is a sectional view of a known plastic 
preformed element; 

figure 2 is a sectional view of an embodiment of 
an abrasive device according to the invention; 
figure 3 is a sectional view of a preformed 
element whose granules are much harder than 
the resin in which they are embedded; 
figure 4 is a sectional view of a preformed 
element whose granules are much softer than 
the resin in which they are embedded; and 
figure 5 is a sectional view of a preformed 
element which has correct wear. 
With reference to figure 1 , said figure illustrates 
a known plastic preformed element 1 which has 
granules 3 of abrasive material, such as silica, 
corundum, pumice and the like, embedded in a 
synthetic resin 2. 

An agglomerated abrasive device particularly 
for tumbling and the like according to the invention, 
illustrated in sectional view in figure 2, comprises 
an element 4 which has a preset geometric shape, 
such as cones, cylinders, triangular prisms and the 
like. 

The element 4 comprises powdery abrasive 
means, constituted by granules 5 of pulverized 
abrasive material of the above mentioned types, 
and granular abrasive means, constituted by gran- 
ules 6 made of natural material or of natural granu- 
lar material, embedded in binding means consti- 
tuted by a synthetic resin 7. 

The abrasive powder 5 and the granules 6 are 
dispersed uniformly in the synthetic resin 7. 

The synthetic resin 7 can be cured either by 
heat or by means of appropriate catalysts. 

The natural abrasive granules 6 can be con- 
stituted by arenites or, as will become apparent 
hereinafter, by fragmented used plastic preformed 
elements or other natural rocks having similar hard- 
ness and resilience characteristics. 

Experimental tests, by means of which the 
preformed elements illustrated in figures 3 and 4 
were produced, have led to the choice of the above 
mentioned particular type of rock. In fact, by using 
materials used in the past for so-called natural 
abrasives, excessive hardness of said materials 
was observed; said materials wear much more 
slowly than the synthetic resin 7 and therefore they 
allow the escape of points, which can damage 
more or less significantly the parts being treated, 
from the abrasive device. 

By testing other types of abrasives already 
used, for example as powders, the opposite effect 
was observed, as shown by figure 4; i.e., the natu- 
ral abrasive granules 6 wore much faster than the 
synthetic resin 7, producing recesses in which dirt 
deposits, preventing the correct use of the abrasive 
devices according to the invention. 



With the solution illustrated in figure 5, which is 
in practice the device of figure 2 after some use, 
so-called arenite was chosen; arenite is a sedimen- 
tary rock which was formed at great depths, ap- 

5 proximately 3000 meters, and was thus subjected 
to enormous pressures and, due to positive 
orogenesis, has resurfaced in some limited and 
well-determined regions of the earth's crust, hence 
its relative rarity. 

ro It has in any case been advantageously ob- 

served that used plastic preformed elements, i.e. 
the remainder of a load of abrasive devices accord- 
ing to the invention, or known plastic preformed 
elements, can be recycled in order to obtain the 

15 granules 6 in addition to arenites. 

In this manner, conveniently, various results 
are achieved, such as the elimination of a large 
amount of industrial waste which requires a particu- 
lar treatment for its disposal, the decrease in the 

20 production costs of the abrasive devices according 
to the invention, since they are recycled raw ma- 
terials which have a relatively low recovery cost, 
and finally the possibility of recovering said used 
preformed plastic elements directly from the users. 

25 In order to provide agglomerated abrasive de- 

vices according to the invention, it is possible to 
use the process which comprises the following 
steps: 

-- mixing step, during which, starting from basic 
30 substances, such as polyester, urea-formalde- 
hyde and the like, mixed together, the synthetic 
resin 7 is prepared and abrasive powder 5 is 
added to said resin in order to obtain a uniform 
pasty liquid; 

35 - dosage step, wherein the uniform pasty liquid 
is metered into molds, which are filled with said 
liquid up to approximately half of their volume; 

- natural granular material introduction step, 
wherein the molds are filled with the natural 

40 granular material; 

-- mixing step, during which the molds are sub- 
jected to vibration in order to obtain the precipi- 
tation of the granules 6 of the natural granular 
material into the uniform pasty liquid in order to 

45 obtain a uniform mass without concentrations of 
one of said elements in particular points of the 
molds. 

The process can then continue with the follow- 
ing steps: 

so - curing step, during which the uniform pasty 
liquid, in which the natural granular material is 
mixed, is polymerized by heating until the syn- 
thetic resin 7 is obtained; 

- final step, during which the abrasive devices 4 
55 are extracted from their respective molds after 

they have been allowed to cure. 
Another embodiment of the process provides 
for the following step between the dosage step and 
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the natural granular material introduction step: 

- heating step, during which the natural granular 
material is pre-heated in order to reduce the 
polymerization time of the uniform pasty liquid. 

In this embodiment, after the mixing step the 
process provides for the following steps: 

- curing step, during which the uniform pasty 
liquid is polymerized at low temperature by 
means of the heating caused by the uniform 
granular material; 

~ final step, during which the abrasive devices 4 
are extracted from the molds after they have 
been allowed to cure. 

A further embodiment of the process provides 
for the following step between the dosage step and 
the natural granular material introduction step: 

- catalyst step, during which the natural granu- 
lar material has an appropriate amount of cata- 
lyst added thereto in order to cure the uniform 
pasty liquid. 

In this embodiment, after the mixing step the 
process has the following steps: 

- curing step, during which the uniform pasty 
liquid is polymerized at low temperature by mix- 
ing with the catalyst; 

final step, during which the abrasive devices 4 
are extracted from the molds after they have 
been allowed to cure. 

Conveniently, the result is that the abrasive 
devices 4 can be produced both at high tempera- 
ture and at low temperature, using the various 
polymerization methods described above. 

Advantageously, the described process can be 
performed with known machines, without complete- 
ly revolutionizing the production cycle provided for 
known preformed plastic elements. 

The following examples illustrate some meth- 
ods of manufacturing the agglomerated abrasive 
according to the invention: 

Example 1 . 

a) A mixture in the ratio of 1:1 by weight of non- 
polymerized polyester and powdered quartz is 
prepared, to obtain a flowable and homoge- 
neous fluid; 

b) 0.2 - 0.8 percent by weight of a heat poly- 
merization agent or heat activated catalyst is 
added to said mixture (a). 

c) The mixture is mixed in a suitable drum 
mixer. Granulated arenite. having dimensions or 
granulometry from 1 to 8 mm, is added. The 
ratio of the mixture (a) to arenite is preferably 
between 1:1 and 1:0.5. In order to increase the 
wetting or hydro-absorbability of the granules, 
thereby also increasing the adhesion of the 
granules to the resin, a known surfactant sub- 
stance can be added to the mixture (a) to modi- 
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fy the surface tension and improve the quality of 
the finished product. 

d) The mixture thus obtained is poured into 
molds of the desired shape (for example cones 

5 having a base diameter of 40mm and a height of 
45mm). 

e) The molds are heated to a temperature in the 
range of 90 to 110 degrees Centigrade for a 
time period of from 8 to 15 minutes, in order to 

70 achieve hardening of the molded products. 

f) Upon completion of the hardening step, de- 
molding is effected, for example, by turning the 
molds upside down in order to extract the pro- 
ducts therefrom. 

75 The above method can be carried out in a fully 

automated manner. 

Example 2. 

20 a) One proceeds with the steps (a) and (b) 
described heretofore in example 1 . 
b) The mixture is poured into a mold such that 
the mixture occupies from 50 to 70 percent of 
the useful volume of the mold. 

25 c) The empty part of the mold is filled with 
granulated arenite (which may be optionally 
preheated in order to reduce the time required 
to effect hardening). 

d) The mold is vibrated to cause penetration of 
30 the granulated material into the fluid mixture. 

e) One proceeds with steps (e) and (f) described 
heretofore in example 1 . 

Example 3. 

35 

One proceeds by carrying out the method 
steps described heretofore in example 2, with the 
following variations: 

a) An "ambient temperature "-type catalyst is 
40 added to the mixture obtained by proceeding 

with the steps (a) and (b) described heretofore 
in example 1 (in order to initiate hardening in 
this example, as known, hardening-accelerating 
agents can be added, such as cobalt naph- 
45 thenate, specific amines etc.). 

b) Said accelerators are sprayed onto the 
granulated arenite before introducing it into the 
molds. 

It has been observed that the invention 
so achieves the intended aim and objects, constituting 
an abrasive device which is capable of perfectly 
replacing known ceramic and plastic preformed 
elements, furthermore advantageously reducing the 
amount of synthetic resin used at least by 40-50% 
55 and consequently reducing costs. Furthermore, as 
previously mentioned, it is possible to recycle used 
plastic preformed elements as granules 6, further 
reducing the production costs of devices according 
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to the invention. 

The invention thus conceived is susceptible to 
numerous modifications and variations, all of which 
are within the scope of the inventive concept. 

Ail the details may furthermore be replaced 5 
with other technically equivalent elements. 

In practice, the materials employed, as well as 
the dimensions, may be changed in any manner 
according to the requirements. 

Where technicaJ features mentioned in any w 
claim are followed by reference signs, those refer- 
ence signs have been included for the sole pur- 
pose of increasing the intelligibility of the claims 
and accordingly such reference signs do not have 
any limiting effect on the scope of each element 15 
identified by way of example by such reference 
signs. 

Claims 

20 

1. Agglomerated abrasive device particularly for 
tumbling and the like, characterized in that it 
comprises an element which has a preset geo- 
metric shape, said element comprising pow- 
dery abrasive means and granular abrasive 25 
means embedded in binding means. 

2. Agglomerated abrasive device according to 
claim 1, characterized in that said powdery 
abrasive means comprise abrasive powder 30 
which is uniformly dispersed in said binding 
means. 

3. Agglomerated abrasive device according to the 
preceding claims, characterized in that said 35 
granular abrasive means comprise granules of 
natural abrasive materials uniformly dispersed 
in said binding means. 

4. Agglomerated abrasive device according to 40 
one or more of the preceding claims, char- 
acterized in that said binding means comprise 
synthetic resins which can be cured selectively 
by heat and by means of catalysts. 

45 

5. Agglomerated abrasive device according to 
one or more of the preceding claims, char- 
acterized in that said natural abrasive granules 
are constituted by arenites. 



6. Agglomerated abrasive device according to 
one or more of the preceding claims, char- 
acterized in that said natural abrasive granules 
are constituted by fragmented used plastic 
preformed elements. 

7. Manufacturing process for agglomerated abra- 
sive devices, characterized in that it comprises 



the following steps: 

- mixing step, during which, starting from 
basic substances mixed together, the syn- 
thetic resin is prepared and abrasive pow- 
der is added thereto in order to obtain a 
uniform pasty liquid; 

- dosage step, during which said uniform 
pasty liquid is metered into molds which are 
filled up to approximately half of their vol- 
ume with said uniform pasty liquid; 

- natural granular material introduction step, 
during which said molds are filled with said 
natural granular material; 

- mixing step, during which said molds are 
subjected to vibration in order to obtain the 
precipitation of granules of said natural 
granular material into said uniform pasty 
liquid in order to obtain a uniform mass 
without concentrations of one of said ele- 
ments in particular points of said molds. 

8. Process according to claim 7, characterized in 
that it comprises the following steps: 

- curing step, during which said uniform 
pasty liquid, in which said natural granular 
material is mixed, is polymerized by heat- 
ing; 

- final step, during which the abrasive de- 
vices are extracted from said molds after 
they have been allowed to cure. 

9. Process according to claim 7, characterized in 
that it comprises the following step between 
said dosage step and said natural granular 
material introduction step: 

- heating step, during which said natural 
granular material is pre-heated in order to 
reduce the polymerization time of said uni- 
form pasty liquid. 

10. Process according to claim 9, characterized in 
that it comprises the following steps after said 
mixing step: 

- curing step, during which said uniform 
pasty liquid is polymerized at low tempera- 
ture by means of the heating provided by 
said uniform granular material; 

- final step, during which the abrasive de- 
vices are extracted from said molds once 
they have been allowed to cure. 

11. Process according to claim 7, characterized in 
that it comprises the following step between 
said dosage step and said natural granular 

55 material introduction step: 

- catalyst step, during which said natural 
granular material is wet with preset amounts 
of catalyst suitable to cure said uniform 
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pasty liquid. 

12. Process according to claim 11, characterized 
in that it comprises the following steps after 
said mixing step: 5 

— curing step, during which said uniform 
pasty liquid is polymerized at low tempera- 
ture by mixing with said catalyst; 

— final step, during which the abrasive de- 
vices are extracted from said molds once w 
they have been allowed to cure. 
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